Epidermal proliferation but not quantity of DNA photodamage is correlated with UV-induced mouse skin carcinogenesis.
The hairless SKH-1 mouse strain has a higher skin tumor incidence, shorter tumor latency, and higher tumor yield in response to ultraviolet (UV) irradiation than the SENCAR strain. In this study we assessed the differences in UV susceptibility of both strains by measuring DNA photodamage and epidermal proliferation after one UV treatment and after 1, 3, 6, and 9 wk of chronic UV irradiation. Induction rates for cyclobutane pyrimidine dimers (CPDs) and pyrimidine (6-4) pyrimidone photoproducts [(6-4) PDs] were significantly greater in the SKH-1 strain than the SENCAR strain, but no strain differences in repair kinetics were detected for CPDs or (6-4) PDs. With chronic UV exposure we observed the following: (i) there was an equal amount of DNA photodamage in both strains; (ii) the number of (6-4) PDs was significantly greater than the CPDs after 6 wk; (iii) there were a significantly greater number of epidermal cells (1.5-fold increase) in the SKH-1 strain; (iv) the number of cycling cells, as measured by 5-bromo-2'-deoxyuridine (BrdU), were located both basally and suprabasally and were significantly greater in the SKH-1 strain; and (v) the number of cells immunoreactive to p53 was equivalent in both strains, but immunoreactive cells were located suprabasally in the SKH-1 strain after 9 wk of UV. These results show that the etiologic role of UV in tumorigenesis is dependent on events other than the amount of DNA photodamage in mouse epidermis.